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5 rt*BS*«*Sr »Ski-«'> S -&fc 0 
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im**i ] mtmm&tg:2i'iitmmMm% : &-tz>rJr%. 

[M**2] tt**ifc«e«UB¥»#KIIfc*sivt\ £ 

J; 3te*T-»<E>K##Rtt fe*vr ^ 5 r t ft ttffi 1 1" 5 
^Sgfi^fic 10 
[IS** 3] W**i3Um**2©^i"na^1E*© 

[It** 4] M**l i9»*3S3©V^n*»^8E«© 

«MS*-rs¥9MM£« 0 20 

[lft**5] 1)1**1 ± 9ft**4©V^T;h^l::l£fc© 

[If** 6 ] IS** 4 atf»#55 ©^T Jx*»ltJE«© 

flS%a^fcoT*J t> „ AlOx, AlA.A10.-xNx, A1N, GaO 30 
x, GaA. GaO,-xNx, GaN, AlGaOx, (AlGa)A, (AlGa) 
0,-xNx, AlGaNGDJF^ b 5 V ^ ;H/5>©$1SH- J; I? 7f2f£ 
L T fe 5 IfeiUK-b (c R ttT 5 r ir ft #® -f 5 

iig**7j w**i \zf£.m<o*m#mm\z*i\,^x, m 

gibWtf*4©j£eifiKJ: 9 t>^Ik£ft*LT^5*t!fs|- 

l fetm** b * 5 stR-r ^ t ft 4»* t i-s *m&m 

Be 40 
[8***8] IS**7irfS«©^!©^Bt-*3^T, %% 

[ffi**9 ] »**llE*t©¥*#3£«£:mvt\ me 
(Zinc Blende) t#it:}3 ±t/A^dl £yKytt?S (Wurtzit 

[Sit**] 0] SS**9?£i|£©^f*^B!-:fc^T, itu 50 
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BISli^7*v K«3ft<Z>SiS£, sfcMiWffi&lfcZi 
nc Blendet#5£©J^b&?tf (0-SiC)*fcf4^b;#y 9 A 
( )3 -GaN) * fcl-igflSTVW 5 - ? A ( 0 -A1N) , s£V M4*2r 
B B B tt' U rtzite*8i£Tfc 5 7 7 A 7 ( a -Al A) 4 

ttiMbS* ( a -SiC) * fctt^btf !> 9 ^ ( a -GaN) * tzlt 

[II** 1 1) B*9 9XI4«#S1 OlE*©*!B^» 
BfcJJ^T* fulEMS^^ B B B St5T'fctJ, 4$j£©*Sfi 
B£*3 V >T glNM* ft * LT V >5 r t ft * £ f 5 

[11**1 2] |»**l*>P5W**8©V^X^|Ett 

[W**l 3] »**l»**2Sl^i»**l l©V>-f 

B B sS © ±<ci , ^ i7 *<9 - ^ ft R ft X ft 

iiffl-TSr t irj; »9, 3t3fi£Sgftl?J5jcU ?^5t»StSS^ 

i4i§7tsttJi 1 3t*«® btez mm - mm-irmm *« 
l t & s v -if t 2. r t ft # m t -r * # 

[W**l 4] W**l 3 (CfE«fe©¥^ff^fil-*3V^ 

^Hft^^fcafcoA^B H (Buried Heterostructure) ^ 
h 7T»36frR»fr *>* C t ft»» t i"5 

[»**i 5] 11**1 3\ctttit<z>*m»$imK.»^ 

ff^MftRttTff^T'tS y 5--^ h^-^T-fllifift^-t- 
sri ft^ti-5¥*f$:v— tf^So 

[IS**1 6] lf**l 2^bt***l 5©Vi*ndMi 

ffitig liS^FJl I- i "9 ^ L T *> -5 *-l£t4#fi» 
^FWJfi-Cfci i t ft#m tt5¥*#gl 0 
[fS**l 7] M**l 6 |rfE«t©^^BI-*5VN 
T, ^*»^W—f-*5fl^©^3tflH4gl4*&^^ft^AL 

[W**l 8] f«**l a>lbfS**l 7©V^H^^t2 

Jfe^f$AlGaInNWi) ^P>/ < e5 r t SrWiftii" 
^Bo 

[0 0 0 1 ] 
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10 0 0 2] 

N'/GaN/AlGaN^ <b& 5 ffffeil«©^i# U— f ? 
4±- h'^if mVtz^m 1 ) i?-*'<ls • >J*r—f)V ■ 
77°y4 K • 7-fv ! 5'^7 1996*F, 35^, L74-L76H (Jpn 
J. Appl. Phys. , 35, L74-L76 (1996) . ) $ *VtV^ 

So 

[ 0 0 0 3 J 

<tfe*m & is »* 5 *ra z mm. L it mm± ^ r , 

*fi±(;i^£S2tt£^&^O^T!4tf&LTV^I/\ £ 

££Efl?l4*}g£§Q5 £ K 7 ADXir i 9 LT ^ 5 riS, 

u^Tiitttiq Lr^/^v\ 20 
10 0 0 4] *mw<D g 6514, m 1 l^tW^£3£ill 

ZtytfA Y*? v— if §?f jrftas Sixfc3te7*^ * * 
[0 0 0 5] 

[0 0 0 6] *JgWTtt, *ffi±l^KttSISiaJiOJ«ft 

igl£W4 a -Al 2 0 3 1f T-^ a -SiC#HfcgS!f filfiS? $ 

HSA^BBWurtzitefSiST'fcor il\ :^£< t t - 

$ u « * /his ab zbi&x'Z srt tmm 

T'foSo 50 
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[0 0 0 7] **Wtw«tixtf v ±fE£«±lwlfeif£Jli L 

(4, *feaxtt*fefi*vM4**W-efooT'bJ:<, a 

T-#, ^*SW4 t) t(6^P(B^©3it c ^#->^/Ufigft 

P&^*l0 , ~10Vcm l C0iSV'>W-^V>(iiS«t , #fc o ^ 
[0 0 0 8] $ bii*f6WTf4, 51JX^5S»^ilffl-r 

^CPlB«fftr±fE4 9$^(c2~3«T(g^lO J ~lOVc 
s|t*flcu— if©{ga^jSBgSr^i-5±T l , v— !f* 
So o*9, »l*i|ii#i>e,45tfi**#w-f* 

[00 0 9] **M©3BJRritftjr ±5i»j6Bfl!3g-CI4s 
ii<^BH (Buried Heterostructure) 7. h ^Sjs^^ 

[0010] m^^z>mz.<Dmm.zm>-tzk^i. 

9 , C»J^t4SiS®±T*l4^5|5affiT-^M$tt5 FET^ 
[0 0 1 1 ] ^±li4 9, *36M©#ife-CJ4, 
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[0012] 

m 1 i£*3^T, E*fit(0001)CffiC5n^'fb3t^(a-Si 

mmmmx-hZT^-T (nh,i £fflv^-c;f 2 

T, T-./^-T (NHj) #Igtti£gl0 3 0'CS 
-CfffflUStifrMri^sX (NHJ i-$^-rci(rJ: 
o T tfefg-JiAlAJi 2 tD^ffig J^T 5 = 9 A ir.S*^ 5 

*ftffij£ftttBl*9-?%R Lt, {gffiGaNV< j/7714, 
n SGaNg 5 * -C*«l4feJi5EtfflfiS*SSfe^ i 9 *S*l*«-f 

9, «»£©n+®GaN»7&Jgj*-t-<E>. 
7 7-f-ttff-Aif|;J;t), Ti/Aim®8<Sr^fiK 
i"5o El 1 'f'COX^COTi/AlllS^m^^ 
^^(FEDOKWVfffitU P5$$£>Ti/Al®&£ 

HK^Lfc, 7 , N^- B lWurtzitefl|5t^t;!fe¥J»^A^^5) 
£ ASMblK (MO S) F ETSr^SJLfce 
[0013] *3*Hft0aT?tt, f£#<Z>*S*j*ftft«-C8:* 

^^^io»~io'Vcni J 4Effl<^ W<A--efc5<£>R:>tf L, * 
*~10Vcni 2 Ol/-</K^g:))ST*# fc„ rcfcfe, ^3fStf>*§ 

TV>Mixmm*&M.-V 1 m AKTtfc !), 4 0 0°C(c*3 
v^Tt) l 0 0 n AJUTWf&vMfi&^LfCo FW^y- 
^PIfE3VtLf;t#, 5 m^- hS^^OffiS^ 
^^^.*^tl4, ^?&T*0. 6mS/mm, 4 0 0°C(r 
*5V«T 1 . 8mS/iran©igV^Sr#fe„ I*, 65CC 

[ooi4] (^jsffii 2 ) *&w<DmmmM*® 2kx 

fiti LTnSGaNS5«r^l1-s 51 t^TAlGaNft^ 
Mm C&ftg t GaNfi^Pf HgSt^GalnNJEJg^fiT^F 
gd^^SESSM#SS^#F^4 ; gl 0, P S!GaN3t 
1, p ^GaInN=> V* i> hf§ 3 2&J«jfcW«& 

7^ — ir^ij/^v^jDXir J; 9 , HJ2 \Z7F-fi. ? g 
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5i-5ij?>*T-^B B B e^r^i-5„ ret, f&&6ti 3& 
Ni/Aum«i 4 tTi/Aim@i szwrn-rz, *?7jy 

[0015] J: 5 Jii&tfiJi 

T-£fc 0 *fe&*©ftET-li4 0mW£i±0?7ttti73i: 1 0 

t 2 5mWrc>7ttB7lt 2 0*y7 7K±«St4#fc. 
**-7-roS^^I4, '&Mm*<D 2i£ZX±X°h2> 1 0% 

tar t^T-#fc. *ss^©^ffi.ii*j»ts^3t& 

fill, 3B*ett»©»fftHlf«Srl5l:W- LT*m©«*^l 

[0016] (m&M3) *$£wv>{&mMM&m3\z£. 

flg-rJ*:? 1 6Sr^tt5 0 n MGaN3fc>gj£g 5 , A1G 

aNJt^KB! C&ftg t GaN*^ VGalnNEEIBS* 
^•#FJi*^*Sff«5*Sa j r : #FfiHt»l 0, pi 
GaN3fcjgi£g 1 1 , p SJGaInN=i hg 1 2 **£ B B B ^ 

30 3 *»fKSr»fc. 

[0 0 17] &mt&miz£Zb, 3B3tStt«#B*l~4 

a b h ^ h 7 ^Eff **«ss«3t*ia:^ s - 1 

3317 5 3 0 0~6 0 OmAi IP l/3~l/4li<&^T-# , 1 

^^©5(S^±Sr*fiKL, 5 0~6 0%<^l*lp15ft- : f^ 
S:#fc 0 *:§g^-t4, ^iaii*3V>T3gS&S4 10-43 

«Sria:W-UT«-W©»j* J ^*^-#P s ai!i*^J;5. 
[00 18] *^BJ©{lH^li<Fy^ia4(rJ; 

9 mw-tz* m^m 3 1 i^«^g 5 l^c 

+@^1-a^i«l-^ii«^^ * SrtS:tf\ fid p gPSrll 4 (zjp 
50 t^5rgt, 0 4 t^i-*^-WrB5fe^. 
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[0019] #ssis«t?m\ mtRrfUk vtcftm&m 5 iz. 

T#10 , ~10Vcm , «?V"</Hii6»Tft fc 0 rixiiJ; 9, 

4t«8K«fl/2^Tte(£i**nJB-C*>!K 30~50mAO 

tPU 7 0-8 0%O^If^ifc, ^SfST-fi, 
^|r*3V ^TUMjgfi 410~4 30ii mCDlEfflT' 

tTSEfb^tSr £r#i5rtgT<fc9> £3Bfi«ft&:ff Lfc 
[0 0 2 0] (UttiMS) *»M©ffi**ffllS:Bl5 1iJ: 

x, mBizm-rm+ms&wtL. 
[0021] *3*ifc«T?H:, sttJMbfrrtifcfcvoT y y 

■5lHgT*fe9, 5~10mA©Sf?Sr#fc„ S^-^tH 
JEW 4 9 fciiit'Mit&^U 8 o~ 9 o %cDt*Dgfl 

«t9, SiS«3-^4 J; 9 t 3~5f&©3tffl^^f 
*ft4 10-4 3 0 nmCtifV'- fSbf^ Lfcfl^ 36 

ir^^rtgr*fe9> Lfc^aMfrv-- 

[0 0 2 2] (JSJfetfiJ 6 ) &&m<K>1&MMMt:1SLm-r 

itmmmm 1 9 {rsistssrffiv^-c-^wi^^ & 

[0 0 2 3] **Jfe0)J-CJi, Diamond«5tWSi»g±(c: 
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[oo24] mmm 7 > *&w<z>{&Lmmwz®.w-t 
§o *iS0yi*»e>5*-c©*-f-«:ia]«^»i-t-s*s, g 

*t£*StE 1 ©ft to 9^77^7(8 -AljOj) £«£r/B 

*m^Hm-7vtx&mx, mm^m^fm-t^^t 
[0025] *mmm\z£?>k, ft&xvm^btix^ 

10 ^Vr-i T(a-Al 8 0 3 )*tg±i-Jt-^> 

4 tfr*»fc 5«f(g^T-f , 10*~10Van'$E 

<<T\ 3IJi0iJi>5»P>5{^i-J;5{-, m^^^T-iS 

iinms & m&x t a^ote s = >- y * * ;* & a * 5 r 

t^Bjggx-fo9, %"fy<A * X'K&kittf-J Jr— KtOfi^ 

m*&mzm$L\sm*w&*?%mt>*mmm\m*x-z 

fee 

20 [0 0 2 6] 

Mi* ©^Pfe^ A# 10 e ~ 10"/cm 2 t5ffl f fc o fe \C 
£lO 4 ~10 5 /cm J £>(6<^ v-</Kr{S^T-^ fc 0 r. tLir J; 

[0 0 2 7] *38M©»«J««aftfT»l4, ^^v- If 

tSrt^itfcofc, te^SI±OTfe B B B ^ftirS^ 

*S & 1 o ! ~ lOVcm^iaro ^;H;i'> §t5ii«st 
#fc 0 rWciU, J*ia>j|(fi^iBfiSLfcfiJ»JBifetrJ:o 

x, m&®mxmizmmm&m*&VTm*m*r-h'* 

h 74 ymtfrmmtiiffi maim k^mxsoo tc a znb 
<o¥m# y— if wan*, ««[«aE*rft*aflf^ * 

«t 9 ti/io^t>]/20ir*t»ig^-e#, ^of^-i 
^3ttU7l & 5 ««±Kii«* i t ^T*# fee mm 

mffi j !?Wrt¥m.m%mm±&wk 1 o omA^ra 
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[0 0 2 8] *fc*5i0jT-tt, m^r^-Y 
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[13] *&w<DimMmz&tfzm*ffimmmmm 0 

1 • -(0001)0® a -SiC^^g^ 2--^#.SM, 3---H6 

8- Ti/Al®!, 9 ' -#J£ B BSi, 1 0 •• -GalnN/GaN/AlGaN 

2 • p^GaInN=>>^^ hlW, 1 3 •••*fe|#J«, 1 4 - Ni/ 

Aumffis i 5 --Ti/Aimiis 1 6- -mtR.^mm»M^ 

X?, 1 7--n^GaNl;»fL^^l£V'>(i^l;^*fe#.8Ic 
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